1 H NMR (500 MHz, C 6 D 6 ): δ, ppm: 9.62 (br s, 1H, a), 7.77 (br s, 1H, d), 7.25 (dd, 1H, b), 7.08 (dd, 1H, c), 6 .99 (br s, 1H, e), 6 .92 (dd, 2H, f, g), 6 .75 (br s, 1H, h), 4.23 (br s, 2H, fc-CH), 3 .88 (br s, 2H, fc-CH), 3 .81 (br s, 2H, fc-CH), 3 
Synthesis of 4
Lu . 1 Lu -py Ph (84.8 mg, 0.0912 mmol) was combined with 2 equiv DBU (27.8 mg, 0.182 mmol) in toluene (5 mL) and stirred for 30 h at ambient temperature. The yellowish-brown solution was filtered through Celite, and the volatiles were then removed under reduced pressure. 1 H NMR spectroscopy was used at this time to assess the purity of the product. Attempts at crystallization resulted in the decomposition of the product to an intractable mixture. 1 
Reaction of 1
Lu -py Ph with 2 equiv of DBU. 1 Lu -py Ph (29.0 mg, 0.0312 mmol) was split into two equal portions (14.5 mg, 0.0156 mmol each). One of the portions was combined with 2 equiv of DBU (4.7 mg, 0.0308 mmol). The second portion served as a control reaction and had no DBU added to it. Both portions were dissolved in 0.6 mL of C 6 D 6 and heated at 50 ºC in JYoung tubes. 1 H NMR spectroscopy was used to measure the progress of each reaction. After 21 hours of heating, in the portion without DBU, 33% conversion to the product 2 Lu -Phpy was observed. In the portion that included DBU, no conversion to the product 2 Lu -Phpy-DBU was observed, as determined by comparison with the analogous experiment with yttrium. Instead, complete conversion to the product 4
Lu was observed, again as determined by comparison with the analogous experiment with yttrium.
After 6 days of heating at 50 ºC, the reaction without DBU showed 40% conversion to the product 2 Lu -Phpy. The reaction that included 2 equiv of DBU still showed no conversion to 2 Lu -Phpy-DBU. 6 and heated in a J-Young tube for 20 d at 50 ºC. The reaction was determined to be complete when no more starting material could be detected by 1 H NMR spectroscopy. The solution was transferred to a 20-mL vial, the volatiles were removed under reduced pressure, and the residue was suspended in a minimal amount of n-pentane, and kept for 1 h at -78 ºC. A brown solid was quickly separated from the solution before melting into an oil and the solid was confirmed to be the desired product via X-ray crystal structures. X-ray quality crystals were obtained from various concentrated solutions placed in a -35 °C freezer in the glove box. Inside the glovebox, the crystals were coated with oil (STP Oil Treatment) on a microscope slide, which was brought outside the glove box. The X-ray data collections were carried out on a Bruker AXS single crystal X-ray diffractometer using MoK α radiation and a SMART APEX CCD detector. The data was reduced by SAINTPLUS and an empirical absorption correction was applied using the package SADABS. The structures were solved and refined using SHELXTL (Brucker 1998, SMART, SAINT, XPREP AND SHELXTL, Brucker AXS Inc., Madison, Wisconsin, USA). All atoms were refined anisotropically and hydrogen atoms were placed in calculated positions unless specified otherwise. Tables with atomic coordinates and equivalent isotropic displacement parameters, with all the bond lengths and angles, and with anisotropic displacement parameters are listed in the cifs.
X-ray crystal structure of 2 Y -Phpy-iqn. X-ray quality crystals were obtained from a concentrated hexanes solution. A total of 10980 reflections (-24 ≤ h ≤ 24, -16 ≤ k ≤ 16, -27 ≤ l ≤ 27) was collected at T = 100(2) K with 2θ max = 56.45°, of which 8150 were unique (R int = 0.0531). The residual peak and hole electron density were 0.99 and -0.71 eA X-ray crystal structure of 3. X-ray quality crystals were obtained from a concentrated hexanes solution. A total of 27285 reflections (-33 ≤ h ≤ 33, -22 ≤ k ≤ 22, -37 ≤ l ≤ 37) was collected at T = 100(2) K with 2θ max = 56.14°, of which 17239 were unique (R int = 0.0800). The residual peak and hole electron density were 1.09 and -0.99 eA -3 . One of the silyl group was disordered over two sites and this disorder was modeled. One of the disordered carbon counterparts was only refined isotropically. The solvent molecules were disordered; this disorder was not modeled. The least-squares refinement converged normally with residuals of R 1 = 0.0530 and GOF = 1.008. Crystal and refinement data for X-ray crystal structure of 5. X-ray quality crystals were obtained from a concentrated toluene solution layered with n-pentane. A total of 32436 reflections (-24 ≤ h ≤ 24, -28 ≤ k ≤ 28, -25 ≤ l ≤ 25) was collected at T = 100(2) K with 2θ max = 56.78°, of which 9039 were unique (R int = 0.1152). The residual peak and hole electron density were 2.06 and -2.79 eA -3 . Some carbon atoms of the coordinated DBU were disordered over two sites and this disorder was modeled. Two of the disordered carbon counterparts were only refined isotropically. The solvent molecule (n-pentane) sits in a special position and was disordered; this disorder was not modeled. . Thermal-ellipsoid (50% probability) representation of 3. Only one of the two independent molecules in the unit cell is shown. Hydrogen, disordered counterparts, and solvent atoms were omitted for clarity. Figure SX3 . Thermal-ellipsoid (35% probability) representation of 5. Hydrogen, disordered counterparts, and solvent atoms were omitted for clarity.
Computational Details Methods
Calculations were performed using density functional theory (DFT) with the B3LYP functional, as implemented in Jaguar 7.6.
1 All calculations used the Hay and Wadt small core-valence relativistic effective-core-potential 2 (ECP). The LACVP** basis set was used for all geometry optimizations and LACV3P++** for energies. For Y, the LACV3P++**(2f) basis set was employed as implemented in Jaguar with an extra double-ζ f-shell using coefficients reported by Martin and Sundermann. 3 All electrons for all other atoms were described using the 6-31G** or 6-311++G** basis sets. 4, 5 Solvent corrections were based on single point self-consistent PoissonBoltzmann continuum solvation calculations for benzene (ε =2.284 and R 0 =2.60 Å) using the PBF 6 module in Jaguar. 
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